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Abstract 
The paper is focused on development of innovated course focused on ergonomics education in the conditions of the Czech 
Republic. Although the proposed course can be seen as a country oriented it is built on universal foundations, which can be 
applied everywhere. The ambition is to create innovated course content that will be fun and educated at the same time. During 
course preparations a Constructivism theories were applied to ensure better understanding of the ergonomics issue. The course is 
also constructed according to recommendations of International Ergonomics Association and Federation of European 
Ergonomics Societies. 
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1. Introduction 
Ergonomics is currently one of the most developed science disciplines in the Czech Republic. Ergonomics is 
according to IEA (International Ergonomics Association, 2000) defined as a scientific discipline concerned with the 
understanding of interactions among humans and other elements of a system, and the profession that applies theory, 
principles, data and methods to design in order to optimize human well-being and overall system performance. After 
access to the European Union in April 2003, it was necessary to harmonize all legislation according to EU rules. 
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Safety at work along with ergonomics were some of the many areas covered by this harmonization. Although it is 
already over 10 years since these procedures were done, we still have reserves in the practical application of 
ergonomic rules. Within the product ergonomics, the situation is not so bad. Due to the operation of international 
companies ergonomics came earlier in the product design. At present so called process ergonomics, the application 
of ergonomic principles in the production design, is very actual. Interpretation of legislative regulations and rules is 
not always easy and therefor only a small group of experts who are able to implement ergonomic principles into 
businesses exists. 
The fact, that ergonomics in manufacturing is still an asset of rather medium or large enterprises, is supported by 
absence of special degree or certificate courses in the Czech Republic, as it is in the case of some countries within 
the EU. There is no CPE accreditation by the Board of Certification in Professional Ergonomics, no Eur. Erg. 
accreditation by Federation of European Ergonomics Societies (FEES) or no Royal Charter from the Ergonomics 
Society of the United Kingdom, etc. (Bridger, 2012). Approved academic programs for ergonomists training are also 
missing. Education on universities in this area is often realized by several specialized subjects within product design 
or industrial engineering study programs. In industrial engineering there is often focus on physical ergonomics, 
because much of the production is still labor intensive. 
To take action in ours own hands a proposal for improved and balanced ergonomic course, which will be 
implemented in industrial engineering study program on University of West Bohemia in Pilsen, is presented in this 
paper. 
2. Methodology 
Education on universities in Czech Republic is provided still in more traditional way. As described by Barbosa 
(Barbosa, 2012) the teaching methods are based on memorization and repetition, without students’ realization of the 
true meaning of the information. The prevailing thought is that the teacher has the knowledge and on the other hand 
the student knows nothing. This education can be seen as an act of depositing information in student´s memory. In 
this way students get proper education and information though, but they do not stay in theirs head for a long time 
and are very rapidly displaced by other information. 
More appropriate is the Constructivism approach or Constructivism theory. It is based on the idea that people 
construct their own knowledge through their personal experience. The effectiveness of Constructivism is that it 
prepares students for problem solving in complex environment (Al-Huneidi, 2013). They are more active in building 
and creating knowledge based on their experience and interpretations. Teacher´s role is essential and important in 
learning process. He/she must act as a mentor and help students to interpret knowledge and guide them to refine their 
understanding and interpretations.  
The basic theories of Constructivism are summarized in Table 1. (Janjai, 2012)  
Table 1. Learning activities designed by using theories of constructivism. 
Principle of learning Learning activities 
1. Construction of new knowledge 1. Request the students to describe their background experience on the 
subject to be learned. Encourage the students to propose the method for 
learning new knowledge according to their interest and competency. 
2. Authentic learning 2. Let the students face real situations, such as problems in the classroom. 
3. Activity-based approach 3. Request the students to construct the knowledge by themselves from 
various activities such as the study from documents, survey, interview and 
experiments. 
4. Group process and member interaction 4. Assign the students to work together as groups, each of which has 4-6 
students. Each member of the group has a specific role and mission. The 
outcome of the work was evaluated by all members of the group. 
5. Request students to use the rule of PDCA (Plan, Do, Check, Act) to 
control their work to achieve the goal. 
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Great help when building new course with Constructivism theory is hidden in case studies. This practical 
examples can be used as a basis for theoretical reflection and also promote active postures in students. For example 
the survey conducted by (Eroglu et. al., 2013) on 79 students from industrial design departments of various 
universities in Turkey was beside other areas aimed on satisfaction/dissatisfaction with their ergonomics education. 
The mean value of the answer was 2.6 from maximal 5 points, which is below average. Regarding the concrete 
reasons reflecting students dissatisfaction, these were coded into five categories: instructor was incapable (30,2%), 
insufficient applied studies (41,9%), syllabus was not suitable for industrial design (11,6%), course duration was 
short (4,7%) and finally the syllabus was found poor (30,2%). From these result we can see that “insufficient applied 
studies” was the most mentioned category and obviously the most desired one. Most of the respondents indicated 
that the education they received was mainly theoretical. Their general idea was, for industrial design education, 
ergonomics should be thought through hands-on application and case studies.  
Although we would like to put emphasis on Constructivism approach in proposed course we need to present some 
of the basic knowledge to the students to unify everybody’s view. Knowledge base of ergonomics can be described 
by four levels (Bridger, 2012): 
x Core knowledge: fundamental concepts in basic sciences, statistics and engineering that underpin research and 
practice. 
x Basic applications: Principally, the use of core knowledge to optimize user-device interaction and, more 
generally, person-environment fit. 
x Tools and processes: Implementation of core knowledge and data into structured design and risk assessment 
tools. Processes for human-machine integration in system design. 
x System integration: Macroergonomic and systems-theoretical constructs used to manage the application of 
ergonomics in systems design and development. Ergonomics as a tool for policy development. 
 
Fig. 1. Levels of knowledge in ergonomics education 
Although the research needs in ergonomics may differ around the world, the knowledge base, systems of research 
governance, and research standards should be broadly comparable. Thus, ergonomics educators should always 
“think globally act locally” (Bridger, 2012). With this statement in mind we used IEA and FEES guidelines for 
ergonomics courses to create basic structure of proposed course as follows: 
x Ergonomics principles: Introduction to the ergonomics approach and its relation to sciences. 
x Human characteristics: Basic knowledge from disciplines such as human biology and psychology that has 
particular relevance for ergonomics. 
x Work analysis and measurement: Techniques and methods for analysis, measurement, investigation and 
computation. 
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x People and technology: Applied knowledge from engineering and human sciences that has particular relevance 
for applying ergonomics. 
x Professional issues: Legislation, economics, politics of ergonomics investigation, ethic etc. 
x Applications: Practical experience of applying ergonomics on practical projects. 
3. Results 
With Constructivism theory in mind and also the specifications on content from FEES guidelines we approached 
to the development of a new course. “Labor Organization and Management” is a compulsory course in Industrial 
Engineering and Management study program and Manufacturing Processes study program at University of West 
bohemia. These programs are master type of study and can be passed in both full-time and combined form of study. 
Part of the course description is as follows: “The goal of this course is to refer to the importance of work 
optimization regarding to the production system productivity. The attention is paid in different rate especially to 
work rationalization, job standardization and ergonomic areas. In the work rationalization area the students will be 
familiarized with terms like productivity, added value or losses in production system. In the job standardization area 
the students will learn how to use predetermined time methods according to MTM-1 and Basic MOST. The biggest 
attention is paid to the last area which is ergonomic. Students will understand the system approach of ergonomics 
and linkage to other related branches. Close attention is paid to three main components of production systems which 
are man - machine - medium. At the end of this subject the modern software tools supporting the previous topics are 
introduced.” 
The course consists of two modules. In the first module, the foundation of the theory and an overview of the 
content is presented to the students, and in the second module, a project based learning activities take place, in 
which constructivism characteristics are applied. The learning content of the first module is structured as a set of 
topics, where the traditional teaching approach prevails. Students gets the idea of ergonomics as a complex science 
where everything depends on everything and that system approach in designing the industrial workplaces is the only 
one right (Bures, 2009). The duration of each of the modules is 13 weeks and they run parallel. Closer description is 
dedicated to the second module with constructivism principles. Students work can be divided into 3 parts. 
Part 1: Creation of the project teams and software for ergonomic modeling (3 weeks duration) 
Students will form individual project teams consisting of 3-5 students. Each student in the team will be assigned 
by a role that he needs to fulfill (eg. team leader, presenter, designer, atc.). Teams must be composed of students 
from both study programs; Industrial Engineering and Management as well as Manufacturing Processes, for 
ensuring collaboration between those fields and exchange of knowledge. Working in groups allows students to 
exchange their ideas and express their experience, thus enhancing their knowledge. Social interaction is an essential 
source for constructing the new knowledge (Janjai, 2012). 
Beside the team creation students will be provided with e-books that are focused on virtual ergonomic modelling 
with the help of Digital Human Models (DHM) from software Delmia V5 Human or Tecnomatix Jack (Polasek, 
2014). E-books are great for education of IT topics. You have the opportunity to use commented or not commented 
videos, animations describing real examples or screen capture videos which describes how to work with the 
software. E-books are also good tool for students studying in combined form of study who lack time for spending at 
university. After self-study phase with these e-books, students will have a lecture on the spot with the teacher where 
they can ask questions and go deep into the DHM problematic. The first part of the proposed course will be ended 
by selection of software that will be used by the team for elaboration of practical project. 
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Fig. 2. An example from e-book on virtual ergonomic modelling 
Part 2: Elaboration of practical projects (7 weeks duration) 
In collaboration with team members students will develop solutions in practical projects. They will have two 
options. Either they can bring their own proposal for project focused on ergonomic optimization in production or the 
assignment will be assigned to them. For this reason students will be also forced to create combined teams of full-
time and combined students. The combined students that are already working will bring the practical aspects in 
consideration and will be the source of real situation problems. Together the team will solve the project in which 
they will be oblige to describe the problem, provide the solution and prove the benefits by evaluating improvement 
in working conditions or increase of productivity. All the proposals will be supported and evaluated with the DHM 
and virtual ergonomic modelling. For the purposes of verification a predetermined time methods can be used 
(Kurkin, 2011). All this time the lector act as a facilitator or mentor. He will guide the students, provide them with 
feedback and correct any mistakes that may appear during project solving. 
Part 3: Projects presentation, evaluation and knowledge transfer (3 weeks duration) 
The last part will serve for knowledge transfer between the students. In the last 3 weeks students will present 
their practical project during which the collaborative learning and assessment among students will be promoted. The 
teams of students will received comments from other students and also can benefit from solutions presented by 
others. The lector acts again as a moderator of discussions and corrects the students’ thoughts and ideas. 
The evaluation of students’ activity and ability will be performed by traditional assessment. The teacher evaluates 
students’ activity in the course, participation, team work, and fulfilment of practical project. Final assessment will be 
done at final exam which will be combined, written and spoken. 
4. Discussion and conclusion 
The paper summarized motives and reasons that led to the development of innovated course focused on 
ergonomics topic. One of the main reasons was the lack of proper education in ergonomics which is available in 
other EU countries.  The content of the current course was reformed, so both the content and the teaching form 
would be more effective. The new concept of the teaching was developed according to the Constructivism theories. 
In the future course the students will be more independent. They will be evaluated on the basis of practical project 
elaboration. The projects teams will be formed by different students focus groups (or let’s say study programs) 
which will ensure transfer of the knowledge and construction on the new one.  Not only the concept but also the 
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content was innovated. According to the IEA and FEES guidelines for ergonomics courses the new content will 
provide knowledge from basic information, its application with different tools and methods, to the system concepts 
of the whole problematic. 
The proposed and innovated course will be implemented in the study program from February 2015. During this 
pilot run the students’ satisfaction with the new course will be evaluated. The intent is to divide students in two 
groups. One group will be taught by the old manner, the other one by the new manner. The work of both groups will 
be monitored closely during the whole semester and at the end the evaluation of theirs satisfaction will be done by 
questionnaire. The results will be evaluated together with students study results. After this pilot action there will be 
an actual proof of the new course eligibility.  
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